Scarcity, value in use, and easiness of access; among others; determine the economic value of goods as well as the willingness to pay for these goods. Although, water is not an exemption, it is a life sustaining good for all living creatures and an input for almost all products. Thus, the application of economic tools in dealing with the provision of water should be controlled by consideration the very special nature of water.
INTRODUCTION
Water is not only a vital element for life but it's also an indispensable factor of production and economic growth (WB, 2016) . With the increasingly widening water gap between supply and demand; life and economic growth are at risk. Nonetheless, different challenges led to widening the gap world widely; of which water misuse, pollution, climate change negative impacts, population unplanned growth, and enhanced living standards. While Egypt is not an exception, it faces an additional challenge due to calls for the redistribution of the Nile water by the Nile Basin countries' threatening Egypt's historical share (55.5 Billion cubic meter according to the 1959 agreement with Sudan), which presents almost the sole source of Egypt's fresh water. Moreover, the construction of the Renaissance Dam over the Blue Nile in Ethiopia-where 80% of Egypt's fresh water originatesexacerbates the challenge facing the country.
Thus, the country is highly encouraged to maintain a comprehensive strategy towards maximizing the socio-economic-political security of the society through the wise use of water to accomplish equity, efficiency, and sustainability. Improving water management is a multi-facet-continued task that targets water saving through the expansion of water delivery network, the rehabilitation of aging water distribution networks, pollution control, wastewater treatment for reuse, the application of water saving technologies and strategies, etc.
Nonetheless, achieving these vital goals requires the allocation of big investments in the sector. While on the other hand, the economy is facing serious slow-down after two revolutions in a short time span that have negatively impacted the country's financial resources either from the tourism sector, Egyptians' foreign transfers, exportation, etc. This gap between available finance and requirements accelerated the need for the application of a comprehensive water pricing strategy which would be effectively implemented as a water saving tool without jeopardizing the stability of the society.
PROBLEM IDENTIFICATION
Egypt is facing a multifaceted water shortage problem, where its water resources cannot meet the increasingly demands. Yet the economic management of this finite source is subject to great debate among water economists. Where on one hand, a group claims that water is an economic good subject to the supply and demand theory and the free markets' rules, implying that who cannot afford the assigned prices/costs should not get water, neglecting the special nature of water as an essential element for live.
Yet, on the other hand, the international society did not fully agree with the concept and called for considering water's indirect functions as a public good.
Being one of the basic human rights, which fulfills vital social goals and basic needs, water is not supposed to be priced according to commercial criteria.
Egypt cannot endorse neither of the two concepts; as for the first concept; water as economic good; it neglects the negative socio-economic impacts on the poor and near poor who represent around 40 percent of the population.
While providing water without applying suitable cost recovery mechanisms presents an inapplicable claim. As according to the estimation of the United Nations Development Program in 2002; the required investments to achieve 100% coverage on municipal water and wastewater services only is about US$19.2 billion (of which US$4 billion is needed to maintain the current levels of service) (El-Saharty Sameh et al., 2005) , which would place a huge burden over the public budget.
Furthermore, the damage costs of poor water quality affecting human health and land productivity according to the United Nations Development
Program together with the National Planning Institute of Egypt (2005) reached about LE 5.35 billion or 1.8% of GDP in 2003, reflecting one of the negative impacts resulting from the continuation of business as usual (BAU) or taking no action. Furthermore, the economy is highly affected with the drawbacks resulting from the weak inclusion of an important driving factor such as water; either when setting priorities or on drawing the main line of the nation's strategy (Flournoy & Brimley, 2006) . Therefore, and in order to meet the ends, guiding principles to decision makers are presented to guide selecting the suitable pricing method.
STUDY OBJECTIVE
The researchers intend to present guiding principles to decision makers towards reaching the most applicable pricing method. The study does not intent to provide a monetized value to water due to the variation in nature and range of water-related pricing systems; lacking of sufficient data and unavailability of standardized valuation methods.
RESEARCH QUESTIONS
The research poses the following questions:
-What are the factors determining water value?
-What are the driving forces towards water management strategy?
-What are the items presenting the full cost of water?
-Is irrigation water pricing rational from the society's point of view? -How would applying water for recreational uses during water shortage periods impacts the societal satisfaction?
METHODOLOGY
Following the analytical descriptive method, secondary data associated with water pricing methods were obtained from published studies on the international libraries on the Internet reached through the Egyptian Knowledge Bank, in addition to the resources in the Central Library-Ein Shams University and published reports by public authorizes in a number of countries of middle income to allow the documentation and analysis of the applied methods; pricing to save water, pricing to return costs including the sub-methods of returing running costs, full economic cost, or the full cost; to realize the guiding principles towards the most applicable water pricing strategy from increasing-block rates (IBR), variable unit price (VUP) or uniform volumetric pricing to achieve water security either through encouraging water conservation or by collecting the cost of delivering water. stakeholder. In the meantime, the report confirms that although the explicit mention of the right to water in national laws is of high importance, the lack of it should not be an excuse not to implement this right.
REVIEW OF LITERATURE
To guarantee the implementation of this right, the report spots the importance of both the identification of an authority; on the national level; to oversee the sustainable implementation of this right for present and future generations giving special attention to extending the service to the yet unserved population, as well as the allocation of the associated human and financial resources.
Emphasizing the importance of solidarity between citizens and even nations and that solidarity should be institutionalized to facilitate the enjoyment of the right to water and sanitation to all especially the poorest and marginalized people.
To put the right to water and sanitation into implementation, the report confirms the important role of international organizations with their specialized agencies, trade and financial institutions in respecting this right in their policies and operations and in formulating and implementing international agreements.
In conclusion, the report stresses that enabling all people to sustainable access to safe water and sanitation requires the collaboration of all parties towards putting the right into implementation. 
RESULTS
 The value of water should reflect the societal goals of the society while maintaining the human right in water through delivering a set quantity as a basic human right for free, reducing poverty and enhancing livelihood, and to apply the pricing strategy that guide the society towards accomplishing its goals.
 All aspects of water should be taken into consideration on determining the water management strategy to be enforced due to the special nature of water.
 The full cost of water should include the opportunity cost of water as well as the environmental externalities to present a context for setting water prices, effluent charges, incentives for rationalizing water use and control pollution.
 The residential price elasticity may increase when price information is posted on water bills.
 Pricing irrigation water for those with very small holdings may affect the inter-sectoral equity by increasing the hardship of life in rural areas compared to urban residents even if farmers turn to the use of groundwater when possible. As increasing the paid cost for getting water (either through applying water pricing or increasing the prices of water pumps or diesel charges) would have a direct and tangible impact over the social welfare of the farmers.
 The expansion in providing fresh water for recreational uses; e.g. water ways and pools in resorts and luxurious compounds should be put under further socio-economic study especially on the increasing threats of an upcoming water scarcity crisis upon the completion of the Renaissance Dam and any other dams to be constructed in any of the Nile basin countries'.
DISCUSSION
The combined effects of population growth, climate change, rising living standards and growing urbanization on one hand, while on the other hand, the supply of water is increasingly becoming uncertain and limited, led to an increasingly water gap. This critical situation necessitates the strict as well as wise application of all possible tools to save and redistribute water to accomplish and sustain water security in Egypt.
According to the United Nations Development Program (UNDP, 2006) water security is: "About ensuring that every person has reliable access to enough safe water at an affordable price to lead a healthy, dignified and productive life, while maintaining the ecological systems that provide water and also depend on water."
Internationally, water pricing is considered as an important tool to save water especially following the declaration of the Agenda 21 and the Dublin Principles; which stated that water is an economic good with an economic value in all its competing uses (Rogers et al., 1998) . Nonetheless, this principle should not be interpreted as a deprivation of using water unless affording its cost. As water defers from other goods for being a vital source Nevertheless, the rational application of market-based approaches may be recommended in order to accomplish water security while protecting the society's stability. These approaches include; among others; water-use charges, pollution charges and fines and the allocation of water to the more profitable activities. Water pricing has been partially applied to avoid public rejection due to the inherited social and economic rights over decades to get water for low unrealistic charges or even for free without solving the problem (Dinar & Subramanian (eds.), 1997).
Objectives of Water Pricing strategy:
* International human rights law entails specific obligations to ensure everyone's access to a sufficient amount of safe drinking water, personal sanitation, washing of clothes, food preparation, and personal and household hygiene (OHCHR, 2010).
The application of a successful water pricing strategy helps in (Webber et al., 2008 & The PERR Project, 2013 :
-Providing incentives for efficient water use.
-Funding the management and development of water infrastructure through cost recovering.
-Equitable distribution and efficient allocation of water.
-Sustaining wastewater treatment and management.
-Readdressing land usage; as water and land use are interrelated, to reach the best land usage.
-Redistribution of income.
Principles of Water Pricing Strategy:
According to the national government priorities, the following principles should be ordered according to their importance from most importance to least importance (PERR, 2013):
-National water security.
-Equitable economic development.
-Social equity.
-Ecological sustainability.
-Financial sustainability, and Economic efficiency.
Water pricing strategy as a water saving tool:
Internationally water pricing has been used as a water saving tool; by encouraging users to use water more efficiently. As in water-abundant countries, saving water is intended to save the environment. While in water scarce countries; water pricing is intended to rationalize the use of water.
Nonetheless, water pricing effectiveness as a water saving tool depends on the price elasticity of demand as with low elasticity an increase in prices may not impact the used amount of water (Webber et al., 2008) .
The recovery of water services costs should take into consideration the costs arising from the pollution damage or negative impact on the aquatic environment implementing "the polluter pays principle" in charging water users (The European Parliament & Council, 2000) .
Water pricing may reflect one or more of the following (Kebiri, 2009):
-Cost: the operating and management costs (O&M), capital cost, or any other economic costs.
-Value: the monetary value of the direct and indirect benefit of water to users.
-Price: is the given amount of money against using water.
Components of Water Cost and Value:
The cost of water is associated with the provision of water, while the economic value of water is derived from the use of water (Kebiri, 2009 ).
There are different concepts of water costs based upon the incorporated components. These concepts vary from the full supply cost to the full economic cost and the full cost as shown in Figure 1 . The full supply cost incorporates the costs associated with the supply of water from the operation and maintenance (O&M) cost of the supply system to the capital cost including depreciation charges, interest costs, replacement costs, treatment plants, distribution network, etc.
While the full economic cost is the total of adding up the opportunity cost and the externalities to the full supply cost. Where the opportunity cost is the cost associated with the alternative use of the resource or the cost of depriving another user of water either imposed on individuals or on the society due to the misallocation of the resource including the cost of being deprived of clean drinking and irrigation water due to the allocation of water to other sectors; such as cost of working days lost due to illness, health care costs, wasted time in fetching water, costs associated with school dropping, costs against threatening the personal security of women and children during long distance walks to fetch water, costs associated with loss of privacy in using public toilets, the environmental quality degradation, etc. On the other hand, externalities are the costs imposed upon others due to the use of water by a specific consumer e.g. downstream users; including the costs associated with over-extraction, pollution and salinization of a common resource, in addition to the costs of internal migration due to lack of enough water in rural locations.
While the full cost of water consumption represents all the mentioned costs in addition to the environmental externalities which include the caused damage to the resource, the treatment cost of runoff to maintain the quality of the resource; which may be calculated based upon the type of effluent, load of effluent, or costs charged to treat a particular effluent (Jones, 2003) .
On the other hand, water value may be determined based upon the following:
As a precious resource vital for life; water is invaluable. Economically wise; the value of water in use should equal the full cost. But due to the users' inherited social, political and economic rights over decades, the practical application allows people to get water for lower unrealistic charges or even for free, negatively affecting the society's welfare, the quality of water and the provision of water services (Kebiri, 2009 ).
The economic value of water is determined according to its value to users, benefits from the indirect use of water and the return flow, as well as the adjustments for societal objectives including the adjustments made for poverty alleviations, employment and food security (Rogers et al., 1998 & Martin-Hurtado, 2012 . Where the value of water for industrial and agricultural uses is related to the marginal value of product or the additional value to the society of an additional unit of water. Where the benefits from the indirect uses of water; e.g. in rural areas irrigation canals provide water not only for irrigation but also for drinking and livestock uses. While the full value of water includes its economic value in addition to its intrinsic value ( Figure 2 ). An example is presented in Figure 3 on estimating the value of irrigation water.
The return flows from water diverted for any particular use constitute an important part of closed hydraulic systems such as the Egyptian's one; adding additional values to water presented in recharging groundwater, providing irrigation water for canals' end tail users, etc. providing additional benefits to the society. However, these benefits may be minimized or even adverted by many factors of which hot dry climate increasing evaporation rates in opened water bodies, pollution, saline water intrusion, water logging, etc.
The benefits associated with the environmental management of water are the current user values (direct and indirect) and the intrinsic values. The intrinsic value of water can be considered; due to use of the resource as an externality or as a benefit; such as the case in gaining advantage due to; e.g. a water view or green area. In such a case the hedonic price index is used to determine the intrinsic value of water use that is part of the full value when added to the economic value of water. There are a number of pre-conditions that should be fulfilled in order to determine water prices through water markets, and missing any of the following conditions hinders pricing water through this method (Adopted from Webber et al., 2008) :
-Users should have rights to a stated volume of water per period (year, quarter, season, etc.).
-Users have the legal right to sell their water rights to others and water can be moved from sellers to buyers.
-Conflicts arising from fluctuations in river flow, pollution, return flow, etc.
can be solved by a management system.
-All parties are fully informed.
-Water users act rationally on the individual and collective level.
-The use of water does not result in any externalities.
-There is complete competition.
-The paid price by users equals marginal cost of supply equals marginal productivity of water.
Of the above, we can conclude the practical difficulties in applying water markets as a water pricing tool.
Water Pricing for different users (resource fee and/or infrastructure charge) May be Based Upon (Webber et al., 2008) :
Pricing irrigation water helps in recovering the cost of water delivery services, encourages the efficient use of scarce water as well as participates in sustaining investments in the sector preconditioned that it does not affect equity.
-Area: as a fixed price per feddan of irrigated land (could be combined with a quota) or a set of fixed prices per feddan according to type of land.
-Crop: to set variable prices for each crop grown or for each season or both.
-Volumetric: to set a fixed or variable price per unit of delivered water.
-Multipart: by combining one or more of the above mentioned system with the volumetric system.
Nonetheless, irrigation water pricing is not always the best choice when taking into consideration the fact that farmers represent the poorest group in the society and securing their livelihood helps in securing the society as a whole. Knowing that irrigation water is provided to hundreds of millions of small farmers in China with far less than its cost although they sell their products commercially clarify the significant public benefits targeted by this policy, of which:
-Low rural landlessness, as well as low and reduced poverty rates.
-Domestic food production grow faster than population and for cheap prices which reduced demand for grain allowing to keep grain production stable, avoiding price rises on the world market.
-Lowered migration rates from rural to urban locations due to securing rural livelihood.
-The empowerment of Chinese farmers to use low-priced water in producing commercial food provide a rural social security system for those working in other sectors as they can return at any time to the land and help their rural families in agriculture productive activities sustaining a livelihood for themselves and their families. Webber et al. (2008) confirm that despite the fact that irrigation water prices might be less than cost but increasing the price of irrigation water would negatively impact the farmers' welfare.
Pricing water for domestic and industrial uses may be in the form of flat tariffs, block tariffs, subsidies, and volumetric pricing through metering the withdrawn quantities (Kebiri, 2009) Nonetheless, this is not the case for most of the users of water, e.g. municipal use is metered for water supplies entering the building not each apartment, which negatively impact the success of the implemented strategy. As each individual tries to use the biggest bulk of water against his paid share of the bill that reflects the consumed amount of water by the whole building not by his own flat (Jones, 2003) . Rogers et al. (1998) confirm that the set price of water may differ among sectors. As the case of adjusting water price in the municipal and agricultural sectors for the sack of poverty alleviation, employment, food security, etc.
Although the revision of the pricing strategy is important, and should be addressed within the revision of the bigger chain (The PERR Project, 2012).
Water Supplies Reliability:
Water management and pricing policies focused on supply cost recovery and ignored the sustainability of water supplies; which increases the augmentation costs associated with suspecting the reliability of water supplies. These costs may reach 20 percent of the net value of the irrigated crops (Rogers et al., 1998) . Impact the production levels in the industrial and thermal power plants. While in the municipal sector; women and children are the most affected due to the lost time and effort spent in fetching water that may affect school attendance as well as exposing their personal safety to risk on the long daily journeys. Not to mention the fact that the poor pay on average twelve times per liter than their counterparts with a municipal supply (WHO, 2003 & OHCHR et al., 2010 ). It's worth mentioning that sustaining water supplies required the allocation of big investments in increased storage capacity, pumping, and non-traditional water supply. On the other hand, it would lead to increased evaporation levels in hot and dry seasons. Moreover, focusing on cost recovering ignores the treatment cost of wastewater, which may be extremely high in the industrial sector and defers from industry to industry. Some countries determine wastewater treatment charges according to types of pollutants found in water (Jones, 2003) .
Conservation-oriented water pricing strategy:
According to Schneemann; Illinois-Indiana Sea Grant Project-water resource economist; conservation-oriented water pricing strategy varies from incorporating the full cost of water to send correct signals to water users and encourage them to more efficient resource use, to seasonal pricing strategyincreasing water rates during the summer when water use is at its peak eliminating pressure on water systems, improving water billing, etc.
Nonetheless, and regardless of the effectiveness of conservation programs to be adopted; without informing the people about the preciousness of water, the need to conserve it and the details on the billing system, these programs will not reach their goals (Adopted from Peterson Jason, 2010).
Water pricing enters into action either via governmental forces or by market forces. Nonetheless, it is not advisable to use it as a stand-alone tool to save water. In order to save the environment and the societal socio-economic stability, there are a number of measures that may enhance water use efficiency either by its own or combined with water pricing (Webber et al., 2008 & Dono et al., 2010 . of these measures:
-Informing farmers with the negative marginal returns that may be caused by over applying water to the land and that more water than optimal reduces yields. As well as to inform then with the best type of crops that maximize their return while saving water (farmers' awareness campaigns).
-The withdrawal of water may be rationalized by canal dimension and pump capacity.
-The paid cost for pumps and for diesel to left water to the field determine together with the paid fees for water and infrastructure fees the actual elasticity of demand for water which is calculated according to Webber et al. (2008) as follows: e=e′(p+p1)/p where e′ is the estimated elasticity, p1
is the pumping and other costs the farmers pay and p is the direct price of water. it is worth mentioning that the more the farmer lefts water the more he pays for pumping water and that this cost may reach up to 30 times the paid price for water in a country like China that leads us to the conclusion that although water is not metered but the farmer in this case pays a volumetric price for getting water to his field. Thus, the core of water efficiency problem is not the absent of a metering system for irrigation water rather than it is in the system itself that does not encourage farmers to conserve water.
Water Price Elasticity:
Elasticity demonstrates expected changes in demand in response to changes in prices. According to a number of studies, water price elasticity in the residential sector water on average -0.51 (Espey et al., 1997 cited in Olmstead, 2010 and that the residential price elasticity may increase when price information is posted on water bills (Gaudin, 2006 cited in Olmstead, 2010 . While elasticity be higher under increasing-block prices when the marginal water price increases with consumption than under uniform volumetric (Olmstead et al., 2007 cited in Olmstead, 2010 .
The Driving-Forces towards Failure of Water Pricing Systems:
-The inherited believe that water is abundant and that it is available at any time pricelessly.
-The system does not offer incentives for water conservation, nor imposes penalties over water wasting or miss-use.
-Pricing irrigation water will impose additional burden over the famers who represent the poorest members of the society.
-The lack of a solid-wastes' recycling strategy led to the disposal of these solids into water ways polluting water and stimulating the cost of water delivery and treatment.
-The absence of clear regulations to charge industrial point-source polluters against their damage to the environment.
-Water metering is not connected with each flat but rather and in most cases connected with the total consumption of the whole building; which leads ‫اقتصادية‬ ‫كأداة‬ ‫المياه‬ ‫تسعير‬ ‫استراتيجيات‬ ‫المائي‬ ‫األمن‬ ‫تحقيق‬ ‫نحو‬ 
